Cl-dependent Na-H exchange. A novel colonic crypt transport mechanism.
This communication summaries a series of observations of the transport function of the crypt of the rat distal colon. Development of methods to study both 22Na uptake by apical membrane vesicles prepared from crypt cells and intracellular pHi (pHi), fluid movement (Jv), and bicarbonate secretion during microperfusion of the crypt has led to the identification of (1) a novel Cl-dependent Na-H exchange (Cl-NHE) that most likely represents the coupling of a Cl channel to a Na-H exchange isoform that has not as yet been identified and (2) bicarbonate secretion that appears to be most consistent with HCO3 uptake across the basolateral membrane by a mechanism that is closely linked to Cl transport and its movement across the apical membrane via an anion channel. Na-dependent fluid absorption is the constitutive transport process in the crypt, while fluid secretion is regulated by one or more neurohumoral agonists. Cl-NHE is responsible for both the recovery/regulation of pHi in crypt cells to an acid load and fluid absorption.